Stereochemical course of the reaction catalyzed by the cyclic GMP phosphodiesterase from retinal rod outer segments.
The stereochemical course of hydrolysis catalyzed by the cyclic GMP phosphodiesterase from bovine retinal rod outer segments was determined. The Sp diastereomer of guanosine 3',5'-cyclic monophosphorothioate was hydrolyzed by cyclic GMP phosphodiesterase in H2(18)O to give [16O,18O]guanosine 5'-monophosphorothioate. This isotopomer was reacted with diphenyl phosphorochloridate to form the two diastereomers of P1-(5'-guanosyl) P2-(diphenyl) 1-thiodiphosphate. The 31P NMR spectrum of this mixture of diastereomers was identical to that obtained from [16O,18O]guanosine 5'-monophosphorothioate resulting from the hydrolysis of the Rp diastereomer of guanosine 5'-p-nitrophenyl phosphorothioate by snake venom phosphodiesterase. This finding indicates that the 18O is bridging in the Rp diastereomer of the P1-(5'-guanosyl) P2-(diphenyl) 1-thiodiphosphate and nonbridging in the Sp diastereomer. As the snake venom phosphodiesterase reaction is known to proceed with retention of configuration, it follows that hydrolysis by retinal rod cyclic GMP phosphodiesterase proceeds with inversion of configuration at the phosphorus atom.